Background: Medication management is an integral part of chronic pain management. Prompted by an increase in the role of medication management in anesthesia chronic pain liability, we investigated the characteristics of malpractice claims collected from 2005 to 2008. Methods: After Institutional Review Board approval, we compared medication management claims with other chronic pain claims from the American Society of Anesthesiologists Closed Claims Database of 8,954 claims. Claims for death underwent in-depth analysis. Results: Medication management represented 17% of 295 chronic non-cancer pain claims. Compared with other chronic pain claims, medication management patients tended to be younger men (P Ͻ 0.01) with back pain. Most patients were prescribed opioids (94%) and also additional psychoactive medications (58%). Eighty percent of patients had at least one factor commonly associated with medication misuse and 24% had Ն 3 factors. Most claims (82%) involved patients who did not cooperate in their care (69%) or inappropriate medication management by physicians (59%). Death was the most common outcome in medication management claims (57% vs. 9% in other chronic pain claims, P Ͻ 0.01). Factors associated with death included long-acting opioids, additional psychoactive medications, and Ն 3 factors commonly associated with medication misuse. Alleged addiction from prescribed opioids was the complaint in 24%. Appropriateness of care and payments was similar for medication management versus other chronic pain claims. Conclusions: Most anesthesia malpractice claims for medication management problems involved patients with a history of risk behaviors commonly associated with medication misuse. Malpractice claims arising from medication management had a high proportion of deaths with both patient and physician contributions to the outcome.
C HRONIC pain is a complex heterogeneous group of conditions associated with psychologic and social dysfunction, chronic disability, and large healthcare costs. Medication management is considered integral to the management of chronic pain. [1] [2] [3] Categories of medications for which there is well-established evidence of analgesic efficacy include acetaminophen, nonsteroidal antiinflammatory agents, tricyclic antidepressants, specific anticonvulsants, and opioids. 2, 4 Other adjunctive medications for chronic pain include antipsychotics, 5 centrally acting muscle relaxants for either acute low back pain 6 or nonspecific low back pain, 7 and benzodiazepines. 4 Nationally, opioid analgesics have been regarded as the mainstay of treatment for pain related to surgery and trauma since 1992 8 and for cancer pain since 1994. 9 Use of opioid analgesics in chronic noncancer pain has been more controversial, but a national consensus that some patients may benefit from use of these agents emerged in the late 1990s. 10 ** Our previous review of 284 malpractice claims for chronic pain management from 1977 to 1999 in the American Society of Anesthesiologists (ASA) Closed Claims database found that 2% of claims were associated with medication management. 11 A subsequent interim review indicated that medication management claims increased to 8% of claims from 1995 to 2004. 12 Prompted by the increase in the role of medication management in anesthesia liability, we performed an in-depth analysis of recent claims for medication management for chronic pain in the ASA Closed Claims Project database. We explored mechanisms of injury and patterns of liability in these claims.
Materials and Methods
The ASA Closed Claims Project is a structured evaluation of adverse anesthetic outcomes obtained from the closed claims files of 36 professional liability insurance companies in the United States. The data collection process has previously been described in detail. 13, 14 We noted an increase in chronic pain claims since the 1990s, with no change in database inclusion or exclusion criteria during this time period. Hence, a revised Institutional Review Board approved form designed specifically to collect detailed information on chronic pain management was used for reviewing closed chronic pain management malpractice claims collected from 2005 onward. Each closed chronic pain management claim file was reviewed by a practicing anesthesiologist who completed the standardized form and narrative summary. Information was recorded concerning patient characteristics, treatment details, sequence of events, critical incidents, mechanism of injury, clinical manifestations of injury, outcomes, and standard of care. Specific medication management details included drugs (class, name, dose, and route of administration) and any addictive or aberrant behaviors of the patient (including history of depression, suicide attempts, substance use and abuse, escalating doses, missed appointments, failed urine tests, diversion activities, and others). More than half (55%) of the files were reviewed by anesthesiologists who practice chronic pain management. Forms and summaries completed by the on-site anesthesiologist reviewer were subsequently reviewed by three pain management anesthesiologists (D.F., J.R., and E.M.) before incorporation into the database. The current analysis involved chronic pain claims collected from 2005 to 2008 from the ASA Closed Claims database of 8,954 claims.
Pain locations were identified by the on-site reviewer and grouped into the following categories: back (including lumbar or thoracic), neck (including cervical pain), lower extremities (including foot or hip pain), headache, pelvis, bladder or urinary tract pain, shoulder(s), upper extremities (including hand pain), multiple concurrent or unspecified sites, and other. Pain occurring in more than one of these groups was classified as pain in multiple sites. Pain occurring in a single group such as lower extremity pain in both feet was classified as a single site of pain.
Medications were classified by drug class as opioids or other psychoactive medications. Nonopioid psychoactive medications included antidepressants, anticonvulsants, antispasmodics, centrally acting muscle relaxants, sedatives/hypnotics (barbiturates, benzodiazepines, or unspecified antianxiety medications), antiemetics (typically associated with sedation), and any other prescribed medication that might have psychoactive effects. The different classes of medications were further subclassified by duration of action (opioids) or relevant subtypes within each class. Substances classified as illicit included amphetamine, methamphetamine, cocaine, and marijuana. A patient with needle tracks on the arms was also considered to be taking illicit substances of unknown type. If the medication was prescribed by the anesthesiologist or if the anesthesiologist was aware that it was prescribed by another physician, then the medications were considered as managed by the anesthesiologist. Medications that the patient obtained without the anesthesiologist's knowledge, whether from other healthcare providers, family or friends, or unknown sources, or identified through autopsy toxicology screens, were classified as medications not managed by the anesthesiologist (patient took on own).
Classification that the patient did not cooperate in the care plan and inadequate or inappropriate medication management by the pain management anesthesiologist were identified by the on-site reviewer and were reviewed for consistency by three of the authors (D.F., J.R., and E.M.). The patient was considered not cooperative in the care plan if the patient obtained medications from multiple providers without informing the pain management anesthesiologist, escalated doses without permission, lost prescriptions or requested early refills, took medications prescribed for someone else, took additional medications without informing the anesthesiologist, used illicit substances, abused alcohol, failed screening tests (urine or blood tests), or exhibited other explicitly noncompliant behavior. The anesthesiologist's medication management was classified as inadequate or inappropriate if the anesthesiologist failed to communicate with other treating physicians to coordinate the care plan, prescribed inappropriately high doses of opioids, failed to adequately document care, failed to adequately monitor the patient through tests or pill counts, or engaged in clearly unethical or illegal practices.
Claims for death associated with medication management were reviewed by three of the authors (D.F., J.R., and K.D.) to identify the primary cause of death and contributory factors, with agreement by at least two authors required for classification. Suicide was considered the primary cause of death if it was explicitly noted by the on-site reviewer as intentional overdose of medications or suicide. Claims in which at least two of the authors felt an overdose was probably intentional were classified as possible suicide. All other absolute or relative medication overdoses were categorized as nonsuicidal medication-related deaths. Psychiatric comorbidities contributing to death included behavioral indications of substance use disorder as well as explicitly stated psychiatric diagnoses such as depression. Physical comorbidities contributing to death included such chronic conditions as severe cardiovascular disease. Patient's noncompliance with medication management included any failure to take medications as prescribed, including amount or route of administration. Obtaining additional medications from sources other than the pain management physician was considered multiple source noncompliance.
Appropriateness of anesthetic care was rated as appropriate (standard), substandard, or impossible to judge on the basis of reasonable or prudent practice at the time of the event by the on-site reviewer. A previously published study found reliability of reviewer judgments to be acceptable. 15 Payments were adjusted to 2007 dollar amounts using the Consumer Price Index. † †
Statistical Analysis
Medication management claims were compared with other chronic pain claims by chi-square analysis, Fisher exact test, t test, and Kolmogorov-Smirnov test, using P Ͻ 0.05 for statistical significance. Because payments were not distributed normally, the median for all cases where a payment was made and the range are reported. was used to assess agreement on classification of factors associated with death. All statistical analysis was conducted with SPSS 16.0.2 for Windows (SPSS Inc., Chicago, IL).
Results

Overview of Medication Management Claims
Claims for chronic pain management (n ϭ 295) represented 18% of the 1,627 claims collected between 2005 and 2008 in the total ASA Closed Claims Project database of 8,954 claims. There were 51 claims for medication management, representing 17% of all chronic pain claims and 3% of all claims collected in this time period. Most (74%) chronic pain management claims cited events that occurred in the year 2000 or later, with 82% of medication management claims occurring in 2000 -2006 (table 1) .
Compared with patients with other chronic pain management, medication management patients tended to be younger and were men (P Ͻ 0.01, table 1). All claims were associated with chronic noncancer pain. Back pain was the most common presenting condition in medication management claims (53%, were neck pain (24%), lower extremity pain (18%), and headaches (12%). Although most patients (69%) were being medically treated for only one chronic pain site, one third of patients had two or more sites of pain (table 2) . Most patients exhibited at least one factor commonly associated with medication misuse or addiction (table 3) . The most common factors were a history of depression (45%), obtaining medications from multiple providers (35%), history of drug or alcohol problems (35%), or current illicit drug or alcohol abuse (20%, table 3). Three or more of these factors were present in 24% of claims.
Liability characteristics and outcomes were similar between medication management claims and other chronic pain claims (table 1) . Care was substandard in approximately half (56%) of medication management claims and payment was made to the plaintiff in 39%. When a payment was made, the median payment was $174,000 (range, $20,350 -$1,170,000).
Medications and Events Associated with Medication Management Claims
Nearly all medication management claims (94%) involved prescriptions for opioids (table 4). The three claims that did not involve opioid prescriptions included one claim for adrenal insufficiency after steroid treatments, one claim for a hypnotic, and one claim involving opioid detoxification treat-ment by an anesthesiologist who had not prescribed the initial opioids. The most common opioids prescribed were controlled-or extended-release oxycodone (41%), methadone (35%), and hydrocodone (22%). In more than half (58%) of the 48 claims involving opioid management, additional psychoactive medications such as antidepressants or sedative or hypnotic agents were also being prescribed to the patient (table 4 ). In addition to those medications managed by the anesthesiologist, 29% of patients were taking additional opioids, 22% were taking other psychoactive substances, and 20% were taking illicit drugs or alcohol without the anesthesiologists' knowledge (table 4) .
Most medication management claims involved two main underlying events leading to the alleged injury: patients did not cooperate in their care (69%) or there was evidence of inappropriate medication management by physicians (59%, fig. 1 ). These events occurred in a total of 82% of medication management claims, with both occurring concurrently in 45% of all medication management claims ( fig. 1 ). Payment was more common in claims with inappropriate medication management by physicians (50% with payment) than in claims in which this factor was not identified (24% resulted in payment, P ϭ 0.044).
The most common forms of noncooperation in care by patients (n ϭ 35) included obtaining prescriptions from multiple providers (n ϭ 17), taking opioids (n ϭ 14) or additional psychoactive medications (n ϭ 11) without the knowledge of the pain management physician, alcohol (n ϭ 2) or illicit drug (n ϭ 8) abuse, and escalating doses of prescribed pain medications without permission (n ϭ 7). Other less common forms of patient noncooperation included losing prescriptions, taking psychoactive medications prescribed for someone else, crushing pills (to inject or inhale) and failing drug toxicology screening (n ϭ 2 each), or selling prescribed medications to others (n ϭ 1). In the two cases of failed toxicology screening, prescribed opioids were not detected. Six of these 35 patients were discharged from care by the pain physician. More than half (20 of 35, 57%) of them died.
The most common forms of inappropriate medication management by physicians (n ϭ 30) were inadequate communication with other prescribing physicians to coordinate the care plan (n ϭ 9), inadequate monitoring of medication compliance through screening or pill counts or otherwise failing to recognize signs of medication misuse (n ϭ 9), prescribing inappropriately high doses of opioids (n ϭ 3), and inappropriate sexual relations with patients (n ϭ 2). Other issues included wrong dosage, poor documentation of care, inadequate monitoring of patient's psychologic problems, and inappropriate sale of opioid prescriptions by the anesthesiologist. In nine claims of inappropriate medication management by physicians, patient addiction to pain medications was alleged as the injury in the claim. In 17 claims (57%), the patient died. * Factors sum to more than 100% due to multiple factors in some claims. † All also had a history of depression. ‡ Each factor was counted only once for each patient, even if the behavior (e.g., losing prescriptions) occurred multiple times.
Outcomes in Medication Management Claims
Death was the most common outcome in medication management claims, accounting for 57% of claims compared with 9% in other chronic pain management claims (P Ͻ 0.01, fig. 2 ). Medication management patients who died were more likely to be receiving long-acting opioids than medication management patients who did not die (P ϭ 0.005, table 5 ). There was no difference in the proportion of patients on methadone management between pain management patients who died (41%) and those who did not die (27%, P ϭ 0.380). Medication management patients who died were also more likely to be taking opioids plus nonopioid psychoactive medications (P ϭ 0.026, table 5). They were also more likely to be taking additional opioids and psychoactive medications without the pain management physician's knowledge than patients who did not die (P ϭ 0.015, table 5 ). All these patients who died after taking additional nonprescribed medications were also being pre- Fig. 1 . Most common underlying events in medication management claims (n ϭ 51). The main underlying event in 82% of claims was that the patient did not cooperate in the care plan or there was inappropriate medication management by the pain management anesthesiologist or both. In a total of 69% of claims, the patient did not cooperate in the care plan; in 59%, there was inadequate or inappropriate medication management by the pain management anesthesiologist. Other complaints included inadequate pain relief, adverse drug reaction, failure to diagnose, wrong dosage dispensed, and accidental patient overdose (n ϭ 1 each). There were three claims associated with patient underlying comorbid conditions, and one unexplained death. Percentages sum to Ͼ 100% due to rounding. MD ϭ pain management anesthesiologist. * Medications prescribed by the anesthesiologist or medications prescribed by other physicians that the anesthesiologist knew were involved in the patient's care. † Medications the patient took without the anesthesiologist's knowledge, whether prescribed or obtained from an unknown source. SSRI ϭ selective serotonin reuptake inhibitor. scribed long-acting opioids; consequently, these two factors cannot be independently assessed with regard to their contribution to the patient's deaths. Patients who died were more likely to exhibit Ն 3 factors or behaviors commonly associated with medication misuse than those who did not die (P ϭ 0.048, table 5 ). Most deaths (66%) were judged as related to the medications prescribed rather than other factors. Mean agreement on cause of death was 0.68 ( range, 0.35-1.00). Of the 19 medication-related deaths, patient noncompliance with medication management contributed to 16 (84%), with single prescription source noncompliance in 9 (47%) and multiple sources in 7 (37%); patient psychiatric comorbidities (depression and illicit substance use) may have contributed to 10 (53%) and nonpsychiatric comorbidities to 2 (11%); illicit substance or alcohol use may have contributed to 6 (32%) of these deaths. Mean agreement on contributing factors was 0.48 ( range, 0.237-1.00). In the 34% of claims for death assessed as unrelated to medications, the primary cause of death was identified as suicide (n ϭ 3), possible suicide (n ϭ 2), patient comorbidity (n ϭ 3), or could not be determined (n ϭ 2).
In 24% of medication management claims, the primary complaint was addiction or alleged addiction caused by the treatment. In five of these 12 claims, the anesthesiologist dismissed the patient from care. No payment was made in these five claims. In one claim, the patient died. Four of the 12 claims for alleged addiction resulted in payment, all in the claims with inappropriate medication management by the pain management physician.
All but one of the remaining claims cited a variety of temporary injuries, including hospital stay for treatment of effects of pain medications (Ϯother medications, intentional or unintentional overdose), inadequate pain relief, delayed diagnosis of an underlying medical condition, and emotional distress. There was one claim for permanent injury that alleged adrenal insufficiency related to prescribed steroids.
Discussion
Claims for medication management represented 17% of all chronic pain claims. Death was the most common outcome (57%) in medication management claims and involved a relatively young male patient population. Patients who died were more likely to have received long-acting opioids or opioids plus psychoactive medications than patients with nonfatal outcomes. Problematic issues in medication management claims included patient noncompliance (including taking additional opioids with the knowledge of the pain management anesthesiologist) or inappropriate physician medication management or both.
Trends over Time
Claims for medication management represented 17% of chronic pain malpractice claims, a marked increase compared with our previous reports. 11, 12 The increase in claims is probably due to widespread use of medication management in the treatment of chronic pain in the United States during the past decade. 9, 10 Nearly all our claims involved opioid prescriptions, with the frequency of controlled-or extended-release oxycodone and methadone reflecting the overall increased prescription of opioids for chronic pain management 16, 17 as well as nonmedical prescription drug use. 18, 19 The increasing use of long-acting opioids is associated with an increase in drug-related deaths in the general population, 20 -22 and it is reflected in the high proportion of deaths in our malpractice claims.
Factors Associated with Death
Use of long-acting opioids was significantly associated with death in our study, as was the addition of opioids and other psychoactive medications by the patient without the knowledge of the pain management anesthesiologist (table 5) . This association is based on retrospectively collected data in a small cohort of malpractice claims. Our results cannot address whether a long-acting opioid is a risk factor for death or whether patients who receive long-acting opioids were more likely to die. In addition, we do not know whether those who died would have had another outcome, such as addiction, first. Contributors to death in prescription drug events include intentional nonmedical use of medications (typically * Percentages sum to more than 100% due to multiple medications management per patient. † Some opioids could not be classified according to duration of action. ‡ Nonopioids including antidepressants, hypnotics and sedatives, muscle relaxants (centrally acting), antiemetics, antispasmodics, and selected adjuvant analgesics (see table 4 ). § All these patients were also taking long-acting opioids managed by the anesthesiologist with or without additional psychoactive medications.
opioids) or drug interactions from polypharmacy from either prescribed or illicit substances. 20 Between 1999 and 2002, the number of opioid analgesic poisonings in death certificates increased by 91%. 21 In a study of abuse among unintentional drug overdose in 295 deaths in West Virginia, Hall et al. 22 found that opioid analgesics were involved in 93% and psychotherapeutic drugs in 49% of all deaths. Twentytwo percent had a nonmedical route of administration and 63% had diverted pharmaceuticals that were not prescribed to the decedent. 22 Among the 61 single-drug deaths, however, only one was due to a psychotherapeutic drug, suggesting that fatal overdose is more likely with a single opioid analgesic than a single psychotherapeutic drug. 22 Methadone was responsible for more single-drug deaths and was involved in more deaths than any other drug. 22 Other reports found that oxycodone or OxyContin 17, 20 (Purdue Pharma LP, Stamford, CT) and methadone 17, 21, 22 were associated with unintentional drug-related death. Because of the small size of our study, we were unable to distinguish which, if any, of the long-acting opioids were more likely to be associated with death. Similarly, we were not able to determine the relative influence of single-drug opioid therapy versus multidrug therapy (i.e., psychoactive agents and opioids) on mortality. Patient psychiatric comorbidities may have contributed to a large proportion of the medication-related deaths in our study. Five of the 29 deaths in our study were attributed to suicide or possible suicide. Patients with chronic pain commonly present with psychiatric comorbidities [23] [24] [25] [26] [27] and many patients in our study had a history of depression (45%) or substance use disorder (35%). Frequently described psychiatric comorbidities among patients with chronic pain are depression, anxiety, personality disorders, and substance use disorders, [23] [24] [25] [26] [27] and patients with these disorders receive higher doses of opioids than patients without these disorders. 24 Patients with substance use disorders tend to be prescribed higher doses of opioids and are more frequently prescribed long-acting opioids and sedative hypnotic medications in addition to opioids. 28 Recognition and appropriate treatment of psychiatric comorbidities in patients with chronic pain may help to reduce deaths associated with opioid treatment of chronic pain.
Factors Associated with Medication Management Claims
We found that 82% of all medication management claims involved inappropriate physician prescribing or patient noncooperation or both ( fig. 1 ). Patients who died were more likely to exhibit three or more factors commonly associated with medication misuse (table 5). Patient noncompliance is problematic for the long-term care of chronic pain. 29 -31 Aberrant medication-taking behaviors occurred in up to 24% of patients receiving opioid treatment of chronic back pain, 29 with an 11.5% prevalence of aberrant drug-related behaviors in a systematic review of 17 studies with 2,466 patients with chronic pain. 31 Illicit drugs were found on urine toxicology screen in 14.5%. 31 Drug diversion was more common among decedents between 18 and 24 yr of age than among older age groups, although doctor shopping occurred in all age groups. 22 Younger age, history of cocaine or alcohol abuse, and a drug or driving under the influence conviction were predictors of opioid misuse. 30 However, identifying patients with aberrant behaviors is extremely complex and difficult. [32] [33] [34] The development of newly improved methods to detect and prevent aberrant drug behaviors is important to improve patient safety. 34 More than half (59%) of the claims in our study had evidence of inappropriate medication management by the pain management anesthesiologist (fig. 1) . The most common forms of inappropriate medication management were inadequate communication with other prescribing physicians and inadequate monitoring of medication compliance. Examples of inadequate pain management included no monitoring or use of urine screens for compliance, failure to obtain medical records, failure to obtain psychiatric evaluation, failure to recognize drug-seeking behaviors and substance abuse, lack of communication with primary care physicians and detoxification centers, and extremely poor record keeping. Most (82%) of the events in this report occurred from 2000 to 2006, a time period during which medication management was guided by regulations and guidelines at both state and national levels, 11 ** which are based on the general principles of good medical practice and address appropriate consultation and monitoring. Although discriminating appropriate from inappropriate medication use is difficult, standard care usually relies on certain behavioral signs, 35 urine toxicology screening, 36, 37 or a combination of both. 38 Many physicians in these malpractice claims were not performing these basic monitoring activities. The high proportion of substandard care reflects the source of data for this study (malpractice claims) rather than the general practice of chronic pain medication management by anesthesiologists. However, these findings raise concerns about the quality of assessment of patient risk factors for aberrant behavior and the quality of monitoring that occurs in medication management practice. There are no data available on adherence to guidelines among pain management physicians.
Claims for Addiction
Addiction or alleged addiction was an issue in 24% of claims. There was insufficient information in most claims to confirm or disconfirm allegations of addiction, although payment was made only in those claims in which the pain management physician failed to provide appropriate medication management. For both women and men, illicit drug use is associated with the nonmedical use of prescription opioids. 39 Pharmacologically, prescription drugs of abuse are similar to their nonpharmacologic counterparts. Variables that influence the abuse and addiction potential of these prescription medications include dose and dosing intervals, route of administration and rate of onset of action, coadministration with other psychoactive medications or illicit drugs or alcohol, and context. 40 Although inappropriate prescription of opioids to patients with chronic pain may be associated with addiction, the prevalence of this problem is difficult to identify. 41 Because identifying patients at risk for addiction can be difficult, all patients should be initially assessed for known risk factors (personal or family history of addiction), be monitored frequently for noncompliance, and be reevaluated regularly for behaviors that suggest the possibility of addiction or addictive type behaviors.
Study Limitations
The limitations of interpreting the data from the ASA Closed Claims Project Database have been previously described. 13, 14 Malpractice claims data tend to be biased toward more severe and costly injuries because plaintiff attorneys are unlikely to pursue claims with an estimated financial recovery for damage of less than $50,000. 42 This may partially explain the high proportion of deaths in these medication management claims. Our data are retrospective and are collected in a nonrandom manner from a panel of participating malpractice insurers. Although these insurers provide coverage throughout the United States and insure a large number of anesthesiologists, we do not know how this sample relates to the population of anesthesiologists practicing chronic pain management. We do not know how many patients were treated by the anesthesiologists named in these claims, and so we do not have a denominator and cannot provide any numerical estimates of the risks associated with medication management. The data in this report reflect claims collected during a specific time period (2005) (2006) (2007) (2008) ; some claims for events occurring during this date range are still open and therefore excluded from this report. Statistical analysis of trends in the data was limited by the small sample size. Finally, the database has only the information that the reviewer could obtain from the insurance company files. Incompleteness of specific detailed information regarding the sequence of events or mechanism of injury makes closed claims analysis weaker than prospectively collected data. Relevant to this analysis would be missing information on patients' behaviors and risk factors, as well as possibly missing details on physicians' prescribing and monitoring of compliance. Although our data cannot be used for establishing cause and effect relations, this study of medication management liability provides a unique insight into chronic pain management and identifies risk factors that should be addressed to improve patient safety.
Conclusions
Medication management for patients with chronic noncancer pain is associated with increasing liability. Patient noncooperation with care and inappropriate medication management by physicians were factors in many claims. Inadequate communication with other healthcare providers and insufficient monitoring for patient compliance were common among claims where the care provided was deemed to be inappropriate. Death was the outcome in greater than half of the claims, and the use of opioids or psychoactive medications (prescribed by the pain management physician or obtained elsewhere) was associated with mortality. Patient noncompliance with medication management contributed to most medication-related deaths. These findings have implications for medical management of patients with chronic pain.
